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CLAIMS 



(57) [Claim(s)] 

[Claim 1] Automatic color-correction equipment which is characterized by providing the following and which 
performs a color correction to the specific object in a color picture. Object sexual desire news storage memory which 
memorizes the division hue field and distribution frequency which divide the field of the aforementioned specific 
object which can be hue distributed, and are obtained. A representation color extraction means to extract the 
representation color of the aforementioned specific object out of an arbitrary input picture based on the contents of 
storage of the aforementioned object sexual desire news storage memory. Color-correction parameter storage memory 
which memorizes the color-correction parameter assigned to the division hue field which divides the field of the 
aforementioned specific object which can be hue distributed, and is obtained. A color-correction parameter 
determination means to determine the optimal color-correction parameter for the representation color extracted with 
the aforementioned representation color extraction means from the contents of storage of the aforementioned color- 
correction parameter storage memory, and a color-correction processing means to perform color-correction conversion 
which acts only on a specific hue using the color-correction parameter obtained with the aforementioned color- 
correction parameter determination means. 

[Claim 2] Two or more pictures photoed under various photography environment are beforehand analyzed about a 
specific object. The extended object sexual desire news storage memory which memorizes the division field and 
distribution frequency which divide the range about either of what combined one and them of the hues of the 
aforementioned specific object, saturation, and lightness which were acquired which can be distributed, and are 
obtained is included. One histogram of what combined one and them of the hue for [ aforementioned ] specification 
and saturation in an input picture, and the lightness in the aforementioned representation color extraction means based 
on the division field about either of what combined one and them of the aforementioned hue, saturation, and the 
lightness is obtained. Automatic color-correction equipment according to claim 1 characterized by extracting the color 
which multiplies the distribution frequency and the aforementioned histogram of the aforementioned extended object 
sexual desire news storage memory, and exists all over a field with the maximum as a representation color of a specific 
object. 

[Claim 3] Automatic color-correction equipment according to claim 1 or 2 characterized by extracting the 
representation color of the aforementioned specific object by using distribution of the coordinate position in a picture 
in the aforementioned representation color extraction means in addition to one distribution frequency of what 
combined one and them of the hue of a specific object, saturation, and the lightness. 

[Claim 4] A claim 1 to the claim 3 characterized by memorizing the color-correction parameter assigned by each field 
of the division saturation field which divided into plurality the field of not only the hue of an object but an object 
which can be saturation distributed, and the field which can be lightness distributed, respectively, and a division 
lightness field in the aforementioned color-correction parameter storage memory is automatic color-correction 
equipment of a publication either. 

[Claim 5] A claim 1 to the claim 4 characterized by providing the following is automatic color-correction equipment of 
a publication either. Object sexual desire news storage memory classified by input which memorizes the division field 
and distribution frequency which divide the range about either of what combined one and them of the hue of the 
aforementioned specific object, saturation, and the lightness for every input device which can be distributed, and are 
obtained. Color-correction parameter storage memory classified by output which holds a color-correction parameter for 
every output equipment. The input/output equipment specification means which reads the information which 
corresponds according to the model of I/O color picture device inputted from the aforementioned object sexual desire 
news storage memory classified by input, and the aforementioned color-correction parameter storage memory 
classified by output from the outside. 
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[Claim 6] A claim 1 to the claim 5 characterized by providing the following is automatic color-correction equipment of 
a publication either. Sample picture storage memory which memorizes two or more kinds of color pictures of the 
aforementioned specific object. A manual color-correction processing means to input the information over the color of 
the picture memorized by the aforementioned sample picture storage memory according to external directions. A color- 
correction parameter generation means to create the color-correction parameter described in the aforementioned color- 
correction parameter storage memory based on the information inputted from the aforementioned manual color- 
correction means. 

[Claim 7] The automatic color-correction method characterized by providing the following of performing a color 
correction to the specific object in a color picture. The step which extracts the representation color of the 
aforementioned specific object out of an arbitrary input picture. The step determined based on the contents of the color- 
correction parameter storage memory which memorizes the color-correction parameter assigned to the division hue 
field which divides the field which can be distributed concerning the hue of the aforementioned specific object in the 
optimal color-correction parameter for the extracted aforementioned representation color, and is obtained, the above - 
the step which performs color-correction conversion which acts only on a specific hue using the optimal color- 
correction parameter 

[Claim 8] The automatic color-correction method according to claim 7 characterized by recording the color-correction 
parameter assigned by the aforementioned color-correction parameter storage memory to each field of the division 
saturation field which divided into plurality the field of the aforementioned object which can be saturation distributed 
and the field which can be lightness distributed other than the division hue field of an object, respectively, and a 
division lightness field. 

[Claim 9] The automatic color-correction method according to claim 7 or 8 characterized by extracting the 
representation color of the aforementioned specific object by using distribution of the coordinate position in a picture 
in the step which extracts the aforementioned representation color in addition to the distribution frequency about either 
of what combined one and them of the hue of a specific object, saturation, and the lightness. 
[Claim 10] It is the record medium which recorded the automatic color-correction control program for making an 
automatic color correction perform on the automatic color-correction equipment which performs a color correction to 
the specific object in a color picture. The aforementioned automatic color-correction control program makes the 
aforementioned automatic color-correction equipment extract the representation color of the aforementioned specific 
object out of an arbitrary input picture. Make it assign a color-correction parameter to the division hue field which 
divides the field about the hue of the aforementioned specific object which can be distributed, and is obtained, the 
optimal color-correction parameter for the extracted aforementioned representation color is determined — making — the 
above — the record medium which recorded the automatic color-correction control program characterized by making 
the color-correction conversion which acts only on a specific hue using the optimal color-correction parameter perform 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the color-correction technology of the color 
picture in a color picture device and color picture processing software, such as a digital still camera, a scanner, a 
display, and a printer, especially about the record medium which recorded automatic color-correction equipment, the 
automatic color-correction method, and its control program. 
[0002] 

[Description of the Prior Art] In the color-reproduction problem of a color picture, while realizing a faithful color 
reproduction between color picture devices, the color reproduction sensed that we human beings are desirable also 
serves as an important element. Natural objects, such as green of flesh color, a blue sky, and plants, tend to attract 
human being's attention, and a desirable color reproduction is required. 

[0003] Especially, it is related beige and the various beige amendment methods are proposed. For example, in JP,8- 
79549,A, while removing the RF field component of spatial frequency to a beige field and making a granular feeling 
low, it is preventing the gradation nature and the color jump in a highlight portion, and the technique of raising beige 
repeatability is proposed. 

[0004] Moreover, die technique of changing into the target hue the hue of the attention pixel which specified the 
portion which has separated from the desirable beige range with the pointing device, and was specified [ portion ] in 
the desirable color from which it separates from desirable flesh color which displays an input picture on a color CRT 
(Cathode-Ray Tube) monitor beige at an amendment sake, and is set as the object of amendment, and which became 
blackish or green cut, and the hue near [ the ] the contiguity is proposed by JP,1 1-1 7969, A 

[0005] Furthermore, to JP,6-133329,A, it does not restrict beige, but a local color gap of a certain specific category 
color is detected to it, and the amendment technique is proposed in the color gap by changing into the representation 
color of the category. 

[0006] The color-correction method which took human being's memory color into consideration to category colors, 
such as flesh color, empty, and green, is proposed by JP,6-121 159, A further again. 

[0007] On the other hand, the hue which amends is arbitrarily set to JP,10-198795,A, and the color-correction method 
which acts only on a specific hue is proposed by defining the degree of special feature showing the distance of the 
specified specific hue and hue of an attention pixel. 
[0008] 

[Problem(s) to be Solved by the Invention] In the case of the technique indicated by JP,1 1-1 7969, A, by the 
conventional color-correction method mentioned above, the dialog with the user by the graphical user interface 
(GUI:Graphical User Interface) is used. 

[0009] Since a setup of the representation color and color-correction parameter in an amendment object domain is 
manually attained by using this technique, flexible and good color-correction processing is attained. However, this 
technique is not suitable when a lot of image data must be processed for a short time. That is, while the processing time 
and an effort serve as a neck, there are problems, like an amendment result varies also with an operator's level of skill. 
[0010] In order to solve dispersion of the amendment result by the difference in an operator, and the problem of the 
processing time, the automatic color correction of a color picture which does not need operation of a user is needed. 
Although it is the technique the technique indicated by JP,6-133329,A detects the specified hue field, and transposes it 
to a typical fixed color, unless the color of natural objects, such as green of flesh color, a blue sky, and plants, is not 
fixed and the color after conversion also gives a certain amount of dispersion, a natural color reproduction is not 
obtained. 

[001 1] On the other hand, by the technique indicated by JP,6-121 159, A, one parameter beforehand set up to each 
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object, such as a green natural object of flesh color, a blue sky, and plants, will be used. However, generally the color 
of natural objects, such as flesh color, green of plants, and a blue sky, will have latus classification-by-color cloth 
under the influence of various input devices, photography environment, etc. thus, the hue of the color of the 
amendment object detected by the color correction of an object with latus classification-by-color cloth from the input 
picture, saturation, and lightness - responding - more - grain - if the optimal amendment parameter is not set up 
densely, a good color reproduction is unrealizable 

[0012] In JP,10-198795,A, the case where the specification method of the color for [ using GUI ] amendment is used, 
and the method of the automatic color correction when limiting beige are proposed. Although it says that the threshold 
of a RGB value or a YCbCr value is set up and a beige field is detected by the latter automatic color-correction 
method, when it applies to the picture photoed under various lighting environment or the background, the detection 
precision of a beige field becomes a low thing only by the threshold of a RGB value or a YCbCr value. 
[0013] Also in JP,6-121 159, A, although the information on the area of the object domain judged from the threshold of 
a hue, saturation, and lightness, i.e., a simple histogram, is used like the JP,10-198795,A official report in order to 
detect an amendment object from an input picture, the detection precision of a beige field becomes a low thing from 
the same reason, for example. 

[0014] then -- the purpose of this invention cancels the above-mentioned trouble, and makes an input picture the 
natural picture photoed under various lighting environment, and there is no information, such as lighting environment 
of this input picture and the sensitivity property of an input sensor, -- ** - it is in offering the record medium which 
recorded the automatic color-correction equipment and the automatic color-correction method a good color correction 
is realizable, and its control program 
[0015] 

[Means for Solving the Problem] The object sexual desire news storage memory which memorizes the division hue 
field and distribution frequency which the automatic color-correction equipment by this invention is automatic color- 
correction equipment which performs a color correction to the specific object in a color picture, divides the field of the 
aforementioned specific object which can be hue distributed, and are obtained, A representation color extraction means 
to extract the representation color of the aforementioned specific object out of an arbitrary input picture based on the 
content of storage of the aforementioned object sexual desire news storage memory, The color-correction parameter 
storage memory which memorizes the color-correction parameter assigned to the division hue field which divides the 
field of the aforementioned specific object which can be hue distributed, and is obtained, A color-correction parameter 
determination means to determine the optimal color-correction parameter for the representation color extracted with 
the aforementioned representation color extraction means from the content of storage of the aforementioned color- 
correction parameter storage memory, It has a color-correction processing means to perform color-correction 
conversion which acts only on a specific hue using the color-correction parameter obtained with the aforementioned 
color-correction parameter determination means. 

[0016] The step which the automatic color-correction method by this invention is the automatic color-correction 
method of performing a color correction to the specific object in a color picture, and extracts the representation color of 
the aforementioned specific object out of an arbitrary input picture, The step determined based on the content of the 
color-correction parameter storage memory which memorizes the color-correction parameter assigned to the division 
hue field which divides the field which can be distributed concerning the hue of the aforementioned specific object in 
the optimal color-correction parameter for the extracted aforementioned representation color, and is obtained, the 
above - it has the step which performs color-correction conversion which acts only on a specific hue using the optimal 
color-correction parameter 

[0017] The record medium which recorded the automatic color-correction control program by this invention It is the 
record medium which recorded the automatic color-correction control program for making an automatic color 
correction perform on the automatic color-correction equipment which performs a color correction to the specific 
object in a color picture. The aforementioned automatic color-correction control program makes the aforementioned 
automatic color-correction equipment extract the representation color of the aforementioned specific object out of an 
arbitrary input picture. Make it assign a color-correction parameter to the division hue field which divides the field 
about the hue of the aforementioned specific object which can be distributed, and is obtained, the optimal color- 
correction parameter for the extracted aforementioned representation color is determined - making - the above - the 
color-correction conversion which acts only on a specific hue using the optimal color-correction parameter is made to 
perform 

[0018] Namely, the 1st automatic color-correction method of this invention In the automatic color-correction method 
of performing a color correction to the specific object in a color picture The step which extracts the representation 
color of a specific object out of an arbitrary input picture, and the step which assigns a color-correction parameter to 
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the division hue field which divides the field about the hue of a specific object which can be distributed, and is 
obtained, The step which determines the optimal color-correction parameter for the extracted representation color, and 
the step which performs color-correction conversion which acts only on a specific hue using the optimal color- 
correction parameter are included. 

[0019] The 2nd automatic color-correction method of this invention is assigning the color-correction parameter to each 
field of the division saturation field which divided into plurality the field of not only the division hue field of an object 
but an object which can be saturation distributed, and the field which can be lightness distributed, respectively, and a 
division lightness field in the step which assigns a color-correction parameter. 

[0020] In addition to the hue of a specific object, saturation, lightness, or the distribution frequency about what 
combined them, the 3rd automatic color-correction method of this invention is extracting the representation color of a 
specific object by using distribution of the coordinate position in a picture in the step which extracts a representation 
color. 

[0021] In the automatic color-correction equipment with which the 1st automatic color-correction equipment of this 
invention performs a color correction to the specific object in a color picture The object sexual desire news storage 
memory which memorizes the division hue field and distribution frequency which divide the field of a specific object 
which can be hue distributed and are obtained, A representation color extraction means to extract the representation 
color of a specific object out of an arbitrary input picture, The color-correction parameter storage memory which 
memorizes the color-correction parameter assigned to the division hue field which divides the field of a specific object 
which can be hue distributed and is obtained, A color-correction parameter determination means to determine the 
optimal color-correction parameter for the representation color extracted by the representation color extraction means 
from color-correction parameter storage memory, A color-correction processing means to perform color-correction 
conversion which acts only on a specific hue using the color-correction parameter obtained by the color-correction 
parameter determination means is included. 

[0022] The hue of the specific object which the 2nd automatic color-correction equipment of this invention analyzed 
beforehand two or more pictures photoed under various photography environment about the specific object, and was 
acquired, It has the extended object sexual desire news storage memory which memorizes the division field and 
distribution frequency which divide the range about saturation, lightness, or the thing that combined them which can be 
distributed, and are obtained. The hue for pinpointing based on the division field about what combined a hue, 
saturation, lightness, or them in the representation color extraction means in an input picture, The histogram of 
saturation, lightness, or those combination is obtained, distribution frequency and a histogram are multiplied, and the 
color which exists all over a field with the maximum is extracted as a representation color of a specific object. 
[0023] In addition to the hue of a specific object, saturation, lightness, or the distribution frequency of the combination, 
the 3rd automatic color-correction equipment of this invention is extracting the representation color of a specific object 
by using distribution of the coordinate position in a picture in a representation color extraction means. 
[0024] The 4th automatic color-correction equipment of this invention has memorized the color-correction parameter 
assigned by each field of the division saturation field which divided into plurality the field of not only the hue of an 
object but an object which can be saturation distributed, and the field which can be lightness distributed, respectively, 
and a division lightness field in color-correction parameter storage memory. 

[0025] The 5th automatic color-correction equipment of this invention includes the object sexual-desire news storage 
memory classified by input which memorizes the hue of a specific object, saturation, lightness or the division field that 
divides the range about what combined them which can be distributed, and is obtained, and distribution frequency, the 
color-correction parameter storage memory classified by output which hold a color-correction parameter for every 
output equipment, and an input/output-equipment specification means to by_which a user can choose the model of I/O 
color-picture device, for every input device. 

[0026] The 6th automatic color-correction equipment of this invention displays on a monitor the picture memorized by 
the sample picture storage memory which memorizes two or more kinds of color pictures of a specific object, and 
sample picture storage memory, and includes the manual color-correction processing means which makes it possible to 
make a user amend the color of a specific object, and a color-correction parameter generation means create the color- 
correction parameter described in color-correction parameter storage memory from the result of a manual color- 
correction means. 

[0027] As mentioned above, it becomes possible to perform a good color correction automatically to the important 
photographic subjects (for example, flesh color, a blue sky, green of plants, etc.) in the natural picture photoed under 
various lighting environment by extracting the representation color of specific objects, such as flesh color in a picture 
sight, green of plants, and a blue sky, with high precision, and setting up the optimal color-correction parameter for the 
extracted representation color, namely, « the natural picture photoed under various lighting environment is made into 
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an input picture, and there is no information, such as lighting environment of this input picture and the sensitivity 

property of an input sensor, — ** it becomes possible to realize a good color correction 

[0028] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in detail with reference to a 
drawing. First, the automatic color-correction method of this invention is explained. By the automatic color-correction 
method of this invention, in order to realize the color correction for [ in an input picture ] specification automatically, 
without using GUI, the step which extracts a representation color from the field for [ in (1) picture ] specification, and 
the step which sets up the optimal color-correction parameter according to the representation color by which (2) 
extraction was carried out are needed. 

[0029] Although the representation color of a specific object field is automatically extracted out of arbitrary input 
pictures in the step of (1), the input picture includes the picture which cannot specify whether it is that which inputted 
or came to hand from what the source (device) for the image database on a digital camera, a scanner, and the Internet 
etc. in this case. That is, since the sensor sensitivity property of an input device cannot be specified, it is difficult to 
presume the lighting color and the object color in the picture sight used as the key of a color correction. 
[0030] From such various input pictures, in order to extract a representation color from the field of a specific object, by 
this invention, a hue, saturation, and the range which can be distributed and distribution frequency about lightness of 
the color obtained from the specific object domain in the image data for [ which was first photoed with various lighting 
environment, the background, and the input device ] specification are prepared beforehand. 

[003 1] What is necessary is just to ask at once, although the range which can be distributed and distribution frequency 
about a hue, saturation, and lightness of a color of this specific object domain are the same as that of the recognition 
dictionary in pattern recognition and creation takes the work by the help. That is, in case the representation color of a 
specific object is actually extracted from an input picture, the representation color of a specific object can be 
automatically extracted by using the range which can be distributed and distribution frequency about a hue, saturation, 
and lightness of a color of this specific object domain. 

[0032] DrawingJL is drawing showing the field which can be hue distributed and frequency of an object, drawin g 2 is 
drawing showing the state where the field of an object which can be hue distributed was divided, and drawing 3 is 
drawing showing change of the hue before and behind the color correction of an object. 

[0033] In drawin g 1 , an example of the range about the hue of a certain specific object which can be distributed, and 
distribution frequency is shown. In this drawing, the field inserted into the minimum hue A and the upper limit hue B 
shows the hue range over which a specific object may be distributed, i.e., the range of a hue which can be distributed. 
The vertical axis expresses the distribution frequency for [ in this range that can be distributed ] specification. In 
addition, although drawing 1 shows the distribution frequency and the range which can be distributed only of a hue, 
while being able to create similarly about the range which can be distributed and distribution frequency in a saturation 
component and a lightness component, it is also possible to create a hue, saturation, and the range which can be 
distributed and distribution frequency in the 3 -dimensional space which unified three components of lightness. 
[0034] The range which can be distributed is divided into n pieces for the range of the hue shown in drawing 1 in 
drawing_2 which can be distributed at a certain interval. Here, regularity is sufficient as the interval to divide and it 
may be adjustable. Drawing 2 shows the example which divided into 1 1 fields the range in the hue of a specific object 
which can be distributed. Let what divided hereafter the range of a hue which can be distributed be a division hue field. 

[0035] Distribution frequency RH in this division hue field (i [H expresses a hue (Hue)]) (integer of i= 1 - n) is 
calculated. Distribution frequency RH to a certain division hue field a If the calculation method of (a) is made the 
measurement size which exists, for example in the division hue field a b pieces and a sample total is made into an all 
individual RH (a) =b/all .... (1) 

You may consider as **. Distribution frequency [ in / saturation / similarly ] RS (j) and distribution frequency Rv in 
lightness (k) is calculable. 

[0036] Then, the technique of extracting the field where the representation color of a specific object is contained out of 
the input picture photoed under arbitrary lighting environment is explained. By this technique, the distribution 
frequency in the above-mentioned range which can be distributed and above-mentioned division field of a specific 
object is used. Here, paying attention to a hue, it explains for simplification of explanation. 

[0037] The hue of each pixel of an input picture, saturation, and lightness are calculated. Here, a hue, saturation, and 

lightness are the formula of the following widely used in color picture processing. V=Max (R, G, B) 

At the time of V= 0 S= 0 At the time of V> 0 S=(V-Min (R, G, B))/V At the time of S= 0 H= 0 At the time of V=R 

H=60 (G-B) / simian virus At the time of V=G H= 60 (2+ (B-R) / simian virus) 

At the time of V=B H= 60 (4+ (R-G) / simian virus) 
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At the time of H< 0 H=H +360 .... (2) 

It is not this limitation, although it can be alike and shown HSV can be used. 

[0038] When the hue judges whether it is within the limits which can be distributed in the hue of a specific object and 
it judges that it is within the limits about each of this pixel, it judges to which field of the division hue field where the 
hue is divided into n pieces it belongs. 

[0039] Histogram [ in / all division hue fields / this processing is performed to all the pixels in an input picture, and ] 
HITH (1) is created. Here, it expresses which field of the division hue field divided into n pieces 1 is an integer from 1 
to n, and is. Representation color candidate index RP in each division hue field (i) RP(i) =HITH (i) xRH (i) .... (3) 
It calculates by the formula to say. Here, i is an integer tol -n. 

[0040] In this case, the representation color candidate index RP considers as the hue field where the specific object in 
an input picture has the division hue field which was the largest as for the value. Thus, it is good also as a 
representation color of the average RGB value of pixel which exists in selected division hue field pinpointing-object in 
an input picture, the RGB value is beforehand assigned to each division hue field, and the value may be made into a 
representation color. In addition, the RGB value assigned beforehand is good also as an average RGB value of the 
color which uses the same picture data set as what asked for the above-mentioned range which can be distributed and 
above-mentioned distribution frequency about a hue, saturation, and lightness of a specific object, and exists in each 
division field. 

[0041] The technique mentioned above is a method of extracting the representation color of a specific object only for 
sexual desire news at a key. In order to raise the extraction precision of a representation color furthermore, distribution 
of the coordinate position in the inside of the picture of the pixel which exists in each division hue field is introduced. 
For example, when K pieces exist in the division hue field a, it is first from XY coordinate (Xi, Yi) (i=l -K) in the 
inside of the K picture. Xc=sigma Xi/K Yc=sigma Yi/K .... (4) 

An average coordinate (Xc, Yc) is calculated by the formula to say. Here, sigma is total from i= 1 to K. 

[0042] Distribution Va of the coordinate position of the pixel which exists in the division hue field a Va=sigma(Xc-Xi) 

(2+(Yc-Yi) 2)/K .... (5) 

It is come out and expressed. In addition, sigma is total from i= 1 to K. 

[0043] The difference of this distribution Va and the criteria distribution SV of a specific object is introduced into 
evaluation of a division hue field. Criteria distribution of a specific object is calculable by using the same picture data 
set as what asked for the range which can be distributed and distribution frequency about a hue, saturation, and 
lightness of the specific object mentioned above. 

[0044] How to evaluate the difference of the distribution of a division hue field and criteria distribution which prepare 
a threshold in the difference of Distribution Va and the criteria distribution SV, abandon this field when the difference 
of distribution exceeds the threshold, and have the representation color candidate index RP big next RP'(o) =HITH (o) 
xRH (o) xCD (o) .... (6) 

Representation color candidate index RP' which introduced absolute value [ of the difference of the criteria distribution 
SV and the distribution Vo of the specific object in the division hue field o ] D (o) is defined like the formula to say, 
and there is also the method of making it into the hue field where the specific object in an input picture has the division 
hue field which has the maximum. Here, C is the real constant of 0< C<1.0, and D (o) is the real number of D(o) 

>=0.0. 

[0045] Let the average of the color which exists all over the division hue field chosen also taking distribution of the 
coordinate position of the above specific objects into consideration be a representation color. 

[0046] Next, how to set up the optimal color-correction parameter according to the representation color from which the 
step of (2) was extracted is explained. To two or more image data including the specific object, a color correction is 
beforehand performed by the help so that a specific object may become a good color. The amendment method at this 
time can use the color-correction method which acts only on the specific hue currently indicated by JP,10-198795,A, 
the method of using GUI, etc. 

[0047] The example at the time of setting to drawin g 3 and equalizing the variation of the hue before and behind the 
color correction of a specific object for every division hue field is shown. In addition, the hue before the origin of an 
arrow amending and the hue after a terminal point amending are expressed. 

[0048] The color-correction parameter which generates this variation is described in color-correction parameter storage 
memory etc. for every division hue field. The hue of the representation color of the specific object extracted from the 
input picture is calculated after that, and the color-correction parameter set as the division hue field to which the hue 
exists is read from the above-mentioned color-correction parameter setting table, and is determined. 
[0049] Although the above explained the color-correction method which paid its attention only to the hue, a color 
correction with a more high precision is realizable by adding the information on saturation and lightness using the still 



Page 6 of 10 



more nearly same technique. 

[0050] Drawing 4 is the block diagram showing the composition of the color-correction equipment by the 1st example 
of this invention. An object selection means 1 1 to specify the object to which color-correction equipment 1 performs a 
color correction in drawing 4 , The object sexual desire news storage memory 12 which memorizes the field which can 
be distributed and distribution frequency in a hue for every specific object currently assumed beforehand, A 
representation color extraction means 13 to extract the representation color of a specific object from an input picture, 
The color-correction parameter storage memory 14 which memorizes a color-correction parameter, and a color- 
correction parameter determination means 15 to determine the optimal color-correction parameter from the contents of 
the color-correction parameter storage memory 14 according to the representation color extracted from the input 
picture with the representation color extraction means 13, It consists of color-correction processing meanses 16 to 
perform a color correction only to the extracted representation color and the color around the near. 
[0051] Drawing 5 is drawing showing an example of GUI used with the object selection means 1 1 of drawing 4 , 
drawing 6 is drawing showing the example of description of the object sexual desire news storage memory 12 of 
drawing 4 , drawiogJZ is drawing showing the example of description of the color-correction parameter storage 
memory 14 of drawing 4 , and drawing 8 is a flow chart which shows operation of the color-correction equipment by 
the 1st example of this invention. With reference to these drawing 4 - drawrng S , the composition and operation of 
color-correction equipment 1 are explained. In addition, it realizes by performing the program of the control memory 
which each part of color-correction equipment 1 does not illustrate, and processing operation shown in drawing 8 has 
ROM (read-only memory), usable IC (integrated circuit) memory, etc. as a control memory. 
[0052] The object selection means 1 1 offers the function in which a user makes the object of a color correction 
selectable easily. An example of GUI used with the object selection means 1 1 is shown in drawin g^ . GUI which can 
choose three kinds, flesh color, the green of plants, and a blue sky, as an object of a color correction in drawing^ is 
shown. 

[0053] It is also possible to make it structure which makes two or more objects selectable, on condition that the field in 
the color space of each object which can be distributed does not lap as this object selection means 1 1 . The state where 
flesh color is chosen is expressed with drawing 5 . 

[0054] With the representation color extraction means 13, the distribution frequency in the field which can be 
distributed and division hue field of a hue of an object which were first chosen in the object selection means 1 1 is read 
from the object sexual desire news memory 12. 

[0055] Here, an example of the object sexual desire news storage memory 12 is shown in drawing 6 . Drawing 6 shows 
the division hue field number about Object A, the bound value of the hue for specifying each division hue field, and 
frequency among the objects A, B, and C described by the object sexual desire news storage memory 12. In addition, 
although not illustrated, the information same also about Object B and Object C as the above-mentioned object A is 
described by the object sexual desire news storage memory 12. 

[0056] The representation color extraction means 13 calculates a hue about all the pixels of an input picture, creates the 
histogram of a division hue field, calculates the representation color candidate index RP in each division hue field 
using (3) formulas, and chooses it as a field where the object A in the picture occupies the division hue field which has 
maximum. Furthermore, the representation color extraction means 13 makes the average RGB value of the color which 
exists in the division hue field the representation color of the object A in an input picture ( drawing 8 step SI). 
[0057] The color-correction parameter determination means 15 determines the optimal color-correction parameter for 
the representation color extracted with the representation color extraction means 13 from the contents of storage of the 
color-correction parameter storage memory 14. That is, the color-correction parameter determination means 15 
determines the optimal color-correction parameter for the extracted representation color based on the contents of 
storage of the color-correction parameter storage memory 14 which memorizes the color-correction parameter assigned 
to the division hue field which divides the field about the hue of a specific object which can be distributed, and is 
obtained ( drawing 8 step S2). 

[0058] An example of this color-correction parameter storage memory 14 is shown in drawi ng.? . Drawing 1 shows the 
contents of description about the object A of the objects A, B, and C described by the color-correction parameter 
storage memory 14. In addition, although not illustrated, the contents same also about Object B and Object C as the 
above-mentioned object A are described by the color-correction parameter storage memory 14. For example, a color- 
correction parameter is set to (P2, Q2, R2, S2) when the hue which Object A occupies in the representation color 
extraction means 13 is the division hue field 2. 

[0059] The color-correction processing means 16 performs processing to which a color correction is performed only to 
the representation color and the color near near of an object to an input picture. That is, the color-correction processing 
means 16 performs color-correction conversion which acts only on a specific hue using the optimal color-correction 
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parameter ( drawing 8 step S3). 

[0060] As what realizes such a color correction, the color-correction method indicated by JP,10-198795,A can be used, 
color-correction formula [ as opposed to / when the color-correction method indicated by JP,10-198795,A is used / 
Input RGB ] (R\ G\ and B « ') =(R, G, B) +hxx (al, a2, a3) 
.... (7) 

It is expressed with the formula to say. here ~ (R, G, B) - the arbitrary RGB values in an input picture, and (- R\ G', 
and B - ' --) ~ the RGB value after amendment - (al, a2, a3) - respectively the amount of R amendments, the 
amount of G amendments, and the amount of B amendments - it is - hx - the main color of amendment ~ it is (Rc, 
Gc, Be) ~ it is the degree of special feature which shows the distance between the above-mentioned arbitrary RGB 
values (R, G, B) 

[0061] This distance hx [pos (m-|Hue-hl|)/m] xslxvl .... (8) [ hx= ] 

It is expressed with the formula to say. Here, pos (x) is pos(x) =x at the time of pos(x) =0 and x>=0 at the time of x< 0. 
m is a permissible hue angle and the Hue value of the HSV value (Hue, Sat, Val) by which Hue is calculated from the 
RGB value for amendment, hi, si, and vl are the HSV values (hi, si, vl) of the above-mentioned arbitrary RGB 
values. 

[0062] The representation color extracted with the representation color extraction means 13 turns into a main color of a 
color correction, and the color-correction parameter (P2, Q2, R2, S2) determined with the color-correction parameter 
determination means 15 serves as the amount of R amendments, the amount of G amendments, the amount of B 
amendments, and a permissible hue angle, respectively. 

[0063] Although the above explanation explained the color-correction equipment 1 which paid its attention only to the 
hue, the object sexual desire news memory 12 of color-correction equipment 1 can be extended, and color-correction 
equipment with a more high precision can be realized by adding not only a hue but saturation and a lightness 
component. 

[0064] Drawing 9 is the block diagram showing the composition of the color-correction equipment by the 2nd example 
of this invention. In drawin g 9 , except having formed the sexual desire news storage memory 17 for extension instead 
of the object sexual desire news storage memory 1 2, the color-correction equipment 2 by the 2nd example of this 
invention has the same composition as the color-correction equipment 1 by the 1st example of this invention shown in 
drawing 4 , and has given the same sign to the same component. Moreover, operation of the same component is the 
same as that of the 1st example of this invention. That is, color-correction equipment 2 is color-correction equipment 
not only in consideration of a hue but saturation and a lightness component. 

[0065] Drawing 10 is drawing showing the example of description of the extended object sexual desire news storage 
memory 17 of drawing 9 . In drawing 10 , the sexual desire news storage memory 17 for extension consists of a 
division information bureau where the bound value of each component for dividing the field of an object which can be 
distributed was described about a hue, saturation, and lightness, and a frequency information bureau where the 
frequency in each division field is described. 

[0066] In addition, although drawing 10 shows the contents of description about the object A in the sexual desire news 
storage memory 17 for extension, the contents same also about Objects B and C as Object A are described. In the case 
of drawin g 10 , the field of Object A which can be distributed is divided by L pieces about M pieces and lightness 
about N pieces and saturation about a hue, and the total of a division field serves as an NxMxL individual. 
[0067] Drawing. 11 is a flow chart which shows operation of the color-correction equipment by the 2nd example of this 
invention. With reference to these drawin g 9 - drawing 1 1 , operation of the color-correction equipment 2 by the 2nd 
example of this invention is explained. In addition, it realizes by performing the program of the control memory which 
each part of color-correction equipment 2 does not illustrate, and processing operation shown in drawing 11 has ROM, 
an usable IC memory, etc. as a control memory. 

[0068] The representation color extraction means 13 creates the histogram of the division field divided in a hue, 
saturation, and lightness using the same technique as the color-correction equipment 1 mentioned above, calculates the 
representation color candidate index RP in each division field, and makes it the division field where an object has the 
maximum. Furthermore, the representation color extraction means 13 makes the average RGB value of the color which 
exists in the division field the representation color of the object in an input picture ( drawing 1.1 step SI 1). 
[0069] The color-correction parameter determination means 15 determines the optimal color-correction parameter for 
the representation color extracted with the representation color extraction means 13 from the contents of storage of the 
color-correction parameter storage memory 14. Namely, the color-correction parameter determination means 15 The 
field about the hue of a specific object, saturation, and lightness which can be distributed is related with a hue. N 
pieces, the total divided by L pieces about M individual and lightness about saturation - based on the contents of 
storage of the color-correction parameter storage memory 14 which memorizes the color-correction parameter assigned 
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to the division field of a Nx MxL individual The optimal color-correction parameter for the extracted representation 
color is determined ( drawing .JUL step SI 2). 

[0070] The color-correction processing means 16 performs processing to which a color correction is performed only to 
the representation color and the color near near of an object to an input picture. That is, the color-correction processing 
means 16 performs color-correction conversion which acts only on a specific hue using the optimal color-correction 
parameter ( drawing 1 1 step SI 3). In addition, the color-correction parameter storage memory 14 in color-correction 
equipment 2 shall hold the color-correction parameter of the division field of an NxMxL individual. 
[0071] Drawing 12 is the block diagram showing the composition of the color-correction equipment by the 3rd 
example of this invention. In drawing 12 , except having established the histogram creation means 18, the distributed 
calculation means 19, the object field distribution storage memory 20, and the representation color determination 
means 21 instead of the representation color extraction means 13, the color-correction equipment 3 by the 3rd example 
of this invention has the same composition as the color-correction equipment 2 by the 2nd example of this invention 
shown in drawing 9 , and has given the same sign to the same component. Moreover, operation of the same component 
is the same as that of the 2nd example of this invention. That is, with color-correction equipment 3, in case the 
representation color of an object is extracted from an input picture, it is taking into consideration also about distribution 
of a coordinate position not only the sexual desire news of an object but on a picture. 

[0072] Drawing 13 is a flow chart which shows operation of the color-correction equipment by the 3rd example of this 
invention. With reference to these drawin g 12 and drawin g 13 , operation of the color-correction equipment 3 by the 
3rd example of this invention is explained. In addition, it realizes by performing the program of the control memory 
which each part of color-correction equipment 3 does not illustrate, and processing operation shown in drawing 1 3 has 
ROM, an usable IC memory, etc. as a control memory. 

[0073] First, the histogram creation means 1 8 also records the picture coordinate of the color hit to the field at the same 
time it creates the histogram in each division field of an object specified by the extended object sexual desire news 
storage memory 17. The distributed calculation means 19 calculates the average coordinate position in each division 
field using (4) formulas, and calculates distribution of the coordinate position in each division field using (5) formulas 
further. 

[0074] next - having mentioned above - representation - a color ~ a candidate - an index - RP - f ~ calculating - a 
sake - representation - a color - determination - a means ~ 21 - an object ~ a field - distribution ~ storage -- 
memory - 20 - from - an object - criteria ~ distribution ~ reading - criteria ~ distribution ~ each ~ division - a 
field - it can set - a coordinate - a position ~ distribution - a difference ~ calculating - each - division - a field - it 
can It considers as the hue field where the specific object in an input picture occupies the division field which has the 
maximum, and let the representation color be the average RGB value of the color which exists in the selected division 
field like the representation color extraction means 13 ( drawing 13 step S21). 

[0075] The color-correction parameter determination means 15 determines the optimal color-correction parameter for 
the representation color extracted with the representation color extraction means 13 from the contents of storage of the 
color-correction parameter storage memory 14. Namely, the color-correction parameter determination means 15 The 
field about the hue of a specific object, saturation, and lightness which can be distributed is related with a hue. N 
pieces, the total divided by L pieces about M individual and lightness about saturation - based on the contents of 
storage of the color-correction parameter storage memory 14 which memorizes the color-correction parameter assigned 
to the division field of a Nx MxL individual The optimal color-correction parameter for the extracted representation 
color is determined ( drawin g 13 step S22). 

[0076] The color-correction processing means 16 performs processing to which a color correction is performed only to 
the representation color and the color near near of an object to an input picture. That is, the color-correction processing 
means 16 performs color-correction conversion which acts only on a specific hue using the optimal color-correction 
parameter ( drawing 13 step S23). 

[0077] Drawing 14 is the block diagram showing the composition of the color-correction equipment by the 4th 
example of this invention. In drawin g 14 , color-correction equipment 4 consists of the object selection means 1 1, the 
representation color extraction means 13, the color-correction parameter determination means 15, the color-correction 
processing means 16, object sexual desire news storage memory 22 classified by input, color-correction parameter 
storage memory 23 classified by output, and an input/output equipment specification means 24. 
[0078] Generally, color picture input/output equipment differs in a color property for every device. If it turns out that 
the input picture is now acquired by the input device currently assumed beforehand, the distribution field of an object 
can be limited to some extent. Moreover, when the output equipment of the output picture after color-correction 
processing can be specified and it outputs by the output equipment, a color correction brings a still better result by 
preparing the color-correction parameter amended by the optimal color. 
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[0079] Drawing J 5 is drawing showing an example of GUI used with the input/output equipment specification means 
24 of drawing _1 4 . In drawing 15 , the input/output equipment specification means 24 provides the user with the 
function which makes an input device and output equipment selectable using GUI to illustrate. Although input/output 
equipment is selectable 3 models at a time respectively and has come like Devices D, E, and F as Devices A, B, and C 
and output equipment as an input device in GUI shown in drawin g 15 , it is not this limitation if it is the structure 
which is selectable. 

[0080] The field which can be distributed and distribution frequency of an object as shown in drawing 6 or drawing 10 
are recorded on the object sexual desire news storage memory 22 classified by input for every model of models A, B, 
and C which are the input devices which this equipment assumes. 

[0081] The input/output equipment specification means 24 reads the field which can be distributed and distribution 
frequency of an object corresponding to the selected input device from the object sexual desire news storage memory 
22 classified by input, and sends the field which can be distributed and distribution frequency of the object to the 
representation color extraction means 13. The representation color extraction means 13 extracts a representation color 
based on them. 

[0082] The color-correction parameter in the division field of the object shown in drawin g 7 is recorded on the color- 
correction parameter storage memory 23 classified by output for every model of models D, E, and F which are the 
output equipment which this equipment assumes. 

[0083] The input/output equipment specification means 24 reads the color-correction parameter of the object 
corresponding to the output equipment specified by the user from the color-correction parameter storage memory 23 
classified by output, and sends the color-correction parameter of the object to the color-correction parameter 
determination means 15. The color-correction parameter determination means 15 is determined from the color- 
correction parameter with which the optimal color-correction parameter for the representation color extracted with the 
representation color extraction means 13 is sent from the input/output equipment specification means 24. By the above 
processing, color-correction equipment 4 can realize a highly precise color correction, when input/output equipment 
can be specified. 

[0084] Drawing 16 is the block diagram showing the composition of the color-correction equipment by the 5th 
example of this invention. In drawing 16 , except having added the manual color-correction processing means 25, the 
sample picture storage memory 26, and the color-correction parameter generation means 27, the color-correction 
equipment 5 by the 5th example of this invention has the same composition as the color-correction equipment 1 by the 
1st example of this invention shown in dra win g 4 , and has given the same sign to the same component. Moreover, 
operation of the same component is the same as that of the 1st example of this invention. 

[0085] Although the color sensed that I want you to be a desirable color or such colors generally exists in a specific 
object with a color picture, for example, flesh color, the green of plants, and a blue sky, the color required of each 
changes somewhat with liking of a user. Then, the color-correction equipment 5 by the 5th example of this invention 
has added the manual color-correction processing means 25, the sample picture storage memory 26, and the color- 
correction parameter generation means 27 to the composition of color-correction equipment 1, in order to reply to the 
demand for every user. 

[0086] Although the manual color-correction processing means 25 is equipped with the same color-correction 
algorithm as the color-correction processing means 16, it serves as structure which a user gives a color-correction 
parameter. Here, about the object currently assumed, two or more sample pictures are recorded on the sample picture 
storage memory 26 so that the color of an object may be distributed widely. 

[0087] The manual color-correction processing means 25 displays the sample picture of an amendment object from the 
sample picture storage memory 26, and offers GUI for making a user perform the color correction of the object. 
[0088] Drawing 17 is drawing showing an example of GUI used with the manual color-correction processing means 25 
of drawing 16 . In drawing 17 , by GUI which the manual color-correction processing means 25 offers, Object A is 
chosen as a candidate for amendment, and the counter shows that the picture of the 1 st sheet of the sample picture 
which has N sheets is displayed. 

[0089] The picture before amendment and the picture after amendment are displayed in the center of GUI, and it means 
having performed color-correction processing to the object A shown by the arrow in the picture before amendment 
here. In addition, the user is made to make the representation color of the object A in a sample picture specify using 
pointing devices, such as a mouse. A user adjusts the color-correction parameters 1-4 until he is satisfied with the 
picture after amendment. 

[0090] If the picture of the 1st sheet is completed, the "next image display" button at the upper right of GUI will be 
pushed, and it will progress to the following sample picture. The information on the representation color set up by each 
sample picture and a color-correction parameter is held. An end of the manual color correction of all sample pictures 
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sends all the sets of the representation color specified by the user, and a color-correction parameter to the color- 
correction parameter generation means 27. 

[0091 ] The information on the division field of an object is acquired from the object sexual-desire news storage 
memory 12, it selects out of all the sets of the representation color and the color-correction parameter with which the 
representation color which exists in the field, and the color-correction parameter at that time have been sent from the 
manual color-correction processing means 25, and each division field describes with the color-correction parameter 
generation means 27 to the division field to which the average of a color-correction parameter is calculated and the 
color-correction parameter storage memory 14 corresponds. 

[0092] The representation color extraction means 13 reads the distribution frequency in the field which can be 
distributed and division hue field of a hue of an object which were chosen in the object selection means 1 1 from the 
object sexual desire news memory 12, and extracts a representation color. 

[0093] The color-correction parameter determination means 15 determines the optimal color-correction parameter for 
the representation color extracted with the representation color extraction means 13 from the content of storage of the 
color-correction parameter storage memory 14. The color-correction processing means 16 performs processing to 
which a color correction is performed only to the representation color and the color near near of an object to an input 
picture. As mentioned above, it enables color-correction equipment 5 to perform color-correction processing according 
to liking of a user to the object in an input picture. 

[0094] thus - without it needs masking processing and a user's interactive processing only for the color of an object 
important for natural pictures, such as green of flesh color, a blue sky, and plants, especially by performing a color 
correction automatically to the specific object of a color picture - automatic ~ a desirable color or the color of hope ~ 
an amendment ~ things become possible Moreover, it is also possible by including processing operation of this 
invention in the main part of a color picture device, or driver software to give characteristic color-reproduction nature 
to a device. 
[0095] 

[Effect of the Invention] In the automatic color-correction equipment which performs a color correction to the specitic 
object in a color picture according to this invention as explained above Make the representation color of a specific 
object extract out of an arbitrary input picture, and make it assign a color-correction parameter to the division hue field 
which divides the field about the hue of a specific object which can be distributed, and is obtained. By making the 
optimal color-correction parameter for the extracted representation color determine, and making the color-correction 
conversion which acts only on a specific hue using the optimal color-correction parameter perform the natural picture 
photoed under various lighting environment is made into an input picture, and there is no information, such as lighting 
environment of this input picture and the sensitivity property of an input sensor, --**-- it is effective in a good color 
correction being realizable 
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damages caused by the use of this translation. 
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[0 0 0 6] $?>iC$/c, #ri¥6-l 2 115 9^ 

maz, wife, a, mmnxTdry&iztt^xAKvfc 

[0 0 0 7] — 1 0- 1 9 8 7 9 5 ^kfRiw 
AEfeffi fc ft g HSiOfetB k ©E*fr*"t*feie«r3eili- 

[0 0 0 8] 

*8fet?f±, 1 - 1 7 9 6 9»4&«^H!**ixfc 

UI - Graphical User Interfa 

ce) \z£Z>=-—Fk<Dttl£&mKl£inx\<*Z> 0 
[0009] r©¥ftSrfflt^rciaoT, Miem^ 

ftS G bj6>bft^£>, ^JIoMttl-r— *SrMB#PrD-t?#yS 
bfttttUJftbft^*'^ ^(7)^S(j:lLT^^\ o 

So 

[0 0 10] t»fW<oitv^J:S»jE|g*<otfbo#a 

&mk\st£^*9—m&v&Wi&Wfeifi&&ktiiZ> 0 # 

fW6 - 1 3 3 3 2 9-g-^«idBH^§n./c^jfett«^$ 
nfcfe*P*«S:*fflU, -tJxSr^tt*— **feic«# 
lk;tS£^9¥«T-fcS/^ Wife, fS, 
g^cofete— 3£-mft< , S5M^)fet*)5S!t©li 

[0 0 1 l ] — ^\ #i¥6- 12 115 9-S-^«{rBB 
S£frfc3MSrettu fife, **o»<a 

fe, Stfc^ak* Wffi^^a^^fett^ftA***^ 
m!&m&&<o&m\z ± o TJ£i *fe#*«:«ro r k ft 

bft ttJxtf A» ftft??S«r383M-S r ft 

[0012] ¥tmW- 10-198795 -S^fR^t >T 
tt, GU I Sr*JffiL,fc4fijE»*o6^«S*ffiSr*Jffli- 

Btmc b c Tm<nmm*WLi&\sXfe\&irz>km'<x 

^ S /A « * ftRRWai*J5>«*TT«» $ *tfc Btt Kig 
Jfl bfc*i-S\ RGB tt^Y C b C r ttcDgifg^ttTllM 
fe««^*Hi**«7)Sfit * t CO ft 5 0 



(3) #fF|g 3 2 6 4 2 7 3^ (P3264273) 
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[0013] 6-121159 ^*»w*5l >T 

1 0- 1 9 8 7 9 5^$RtlRl«{C, feffi, PJ^CO 

xtfMfe^co^ttlffl^^ffiv ^ t> co t ft So 

[0014] *zx\ *&w<DEm*±m<DmM&,&m 

So 

[0015] 

Sill** ^7-M«4»o#^»*«iic:fettjESr«£i-g»i 
J*t£*t LtSJ 9 «fe*LSfe*jE^9 ^ — * SrlStSi-Sfe 

m snfcft*6^*ar*6*ffi^ 9 * — # ?riufEfe4i]E 

30 So 

[0016] J; 5 g ifeiiE^fttt, #9-W 

ft *co!&7£ftmmz feMiE £ JSi" g I&feMjE^SxT-fc o 

t6^r^7 p < !r, i*U*tt*:StrlB«;*fetr:*aiftfe1SiE 

S fettlEx^ 9 ^ - * & lEtft-r 5 feffiHE/ < 9 * — $ BEtS ^ 
^ !J <Ort gi:S<5t ^tft^t § ^ t 7 T 9 ^ , BUfSSigft 

[0 0 1 7] ^W^iseiifeSjEftyW^n^^Sr 
IE SrJfei- g Sb fettlEtta ^ g Srfr to-tt S fc » co 

tufSgafe«IE®J®y > a^9A^MffigtifeffiIE^ 

»t 'J b T t# & n S fe*B««K » b T fe»IE^ 9 > - 

9 %m v m t*m sn^*iriB«;*6^*igftfett]E 

50 fl»E*iiftfe«iE^9^-^fi: 



7 

[0018] #5BW0>Jfc l 0>g»6«iE;#ifc 

ffilE/ < 7 * - 9 Sri 'I (9 16 5 * ^ y 7° £ . tttti $ ftfciXm 

[0 0 1 9] *^BJ<7)^2(OSit)fe«iE*-)£(4, fettlE 
'<7*-9Zm<9M%X^r y 7°lZjS\, N X > M$iW<Dft®\ 

«^*^nsg«« * -tax -p-h/sswa l, fc#«d»£s 

^i^^oX^S. 

[0 0 2 01 *^PJW^3Wgfj)feMiE*jStt, ft^fe 
:il:iot, ^##;4fc<£>tt*fe£:teaibX<^5o 

[o o 2 i j ^m^mi (Di»jfe4iiEsg{i» #7- 

«*£ &#»J b X ft & it 5 'I fetiffi* K *J L X« 5 £ & 
ix3feNiIE/<7 ^ —9 *m^TZ>&ME.'<7 9—9W&. 

ftigftfet§IE^7 9—9 &&M1E'<7 * —9titit9 * 'J 
fi* b&fe-t 5 fiiiE/' 7^-? £ , fettlE^ 7 

t—f&ttfflzzoxnbtiiz&mjE'^t—f&m 
mvx mj£&mz<D^Ytm -r ■& &ffijEm&*n o #.mie 

[0 0 2 2] #%9!<7>^2Wgftfe4i:iES£gli, #^*f 

mm*mffivxm^fettifi®)<D&i®, xnw 
b £##1 b x w e n 5 stie« * 

cot 7 h^7ASr#t»*ISt fc7 V97 J^t^n 

*f^o?R*fei: bXttffibX^-5o 
[0 0 2 3] #*930>SS3 0>gWifetliIE3£«tt. ftXfe 



(4) 'ttiFIR 3 2 64 2 7 3^- (P3264273) 
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feSrttttibT^So 

[0 0 2 4] *»W©JB4<DittfeMiE3SB«:. fettlE 
> -^KtS;* y idfc^x. M^cofe+g^Jtx-/i 

ttbxv^ 0 

10 [0 0 2 5] #*W©J&5roettfe*iiEag«H:. Atim 

&mz%ffett%i®i<D&®. mm. x&wgt. fc^t^ti^ 

h, bzm^±t<o{zmi-ztt^mmm$:ftmi.x'& 

[0 0 2 6] 6 »6*|jE§S«li, !|#3t*t 

20 i^tui:, -y-^^Hftfett^^y irtatt^ixxi^ 

[0 0 2 7] ±|BWj;5.tC, Sf^it^^comfe, W-*<D 

i, W^W^*f^«73ft^feSr*ffi«Jrttaib. tt 

i X\ *JH?M«fcTt?«IIS $ tifc i ^pf*»c*3»t 5 

fttb, r.WA^Pf^<7?figWiS^ v A7J-fev-y-ro^S# 
[0 0 2 8] 

i&w<DmM<oMm] get-, *3&w<Dm-m<Dj&mz^\,^ 
xmm&&mvxwMz.mw-rz>o *f, *^Bjrog»j 

40 X(4, GUI^l^:i4<, iiJb^(iA7JilJ(t(-J3 
Ct-5#S*t*<OfeMI^^^,-r2>fc*6(c. (1) pfftf 

( 2 ) »W$*l.fcft*fefcJC bXftig/£fettIE/N°7 p< - 

[0 0 2 9] (1) O^-r ^7*(c*3l^XfiffiEroA^)ili 

y—7 mm) ^e>A**>5^iiA#^Hfct.ro^§r# 

50 ^tS^t^t't^^ilte^A/fl^. oSO, 7^yj 



10 



[0 0 3 0] ^<OJ:5ft«^ftA*H«^6»3£»«« 

[0031] zmftmzt&m&o&iD&ft. mm, w& 

it 3 SWS? S t Pl« (O t> co T fe 19 , ffr* tt A^ £ « 
f^DS&K+S^, — K^fcTfctttfft^o -rft*3*>, H 

[0 0 3 2] ID1 ttJtfett^feffi^'eitBW*^*^* 

[0 0 3 3] HUc*5l^TH:«)^»3t»*»^fe*i«cB8 
Rh (a) = b/a 1 1 
s (j) . W«K*5tt*#:**«Rv (k) ifHTf-* 
[0 0 3 6] j«VT, ffi*<Z>flgWai*T-e«|g*n/£:A 

V=Ma x (R, G, B) 
V-O^Bf 
V> 0<OU# 
S = 0<7)B# 

V = R(Dm 

V = GCOB# 

V = B<DB# H=60 (4 + 
H<O<7}0# H = H+360 



(5) #f*fS 3 2 6 4 2 7 3^ (P326 4 273) 

10 

«as»ft*tfMS*Mfi L 9 SfeffiSSH. i-ftfc%fe*B<a# 

[0 0 3 4] Bl 2 l^*5V iiH 1 iC^-TfetgO^ pjgg 

[0 0 3 5] r.O»«6tB««^*3*t5^**«RH 
(i) (i=l~n(OSS) [HUfeffi (Hue) 

Rh (a) OfH*:*F«fctt, CT^t^O^SiJfeffi^igcai^ 



20 



(1) 



[0037] A*H«<o#iif*^feffi. mm, mmza 
3t*t-*o mm. wmzx^-m 



S = 0 

S= (V-M i n (R, G, B) ) /V 
H = 0 

H=6 0 (G-B) /SV 
H-60 (2+ (B-R) /SV) 
(R-G) /SV) 



(2) 



■cttftv\, 

[0 0 3 8] Z(D&mm\^o^X, Z<D&m*ft7£ttMt 

RP (i) =HIT H ( i ) x R 

i> a o 

[0 04 0] c to#£\ ft«6tt4il«ft RP^ft (fico 



* [ 0 0 3 9] r^SSrA*Hfft*^H^lw*ru-t:?T 
40 t\ ^T^«lfeffl««^*5*tai:^ F^AH I T„ 

RP ( i ) Sr, 



■ ( i ) (3) 
t@Sart^ff«E*t-a®JS<7>¥^RGBttSr. A^iUft* 



(6) 



mff%5 3264273-^- (P3264273) 
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Km<om{^-r:(DXYmM (x i ? Yi) .(i=i- 
k) 



(4) 



11 

-zjmmmRTfftifiMmt:&ibti t ^ Dieted- 

(0 04 1 ] ±abfe*ffittfe*«0!?*S:^ s ^9«-«F* 
X c = 2 X i /K 
Yc=ZYi/K 

t^5*-C, (Xc, Yc) £f+l?-f5o ^ * [0 04 2] a KfiFfc-*-* 

T% 2tt i =l^bK*-C(0|8*n-Cfc5o ^10 (DftWtV a J*, 

Va=E ( (Xc-X i) 2 + (Yc-Y i) 2 ) /K (5) 

[0 0 4 4] MVa k*iH»»SVi:©»rail«rR 
its ^»^S^^<©HlB&aiS*^^Jir<DffiWS:J5c 
*U ftfc*#/j:«:*fe«t*WB«RP«r*-*-6»Wfe*i 

XR„ (o) XC D(o) (6) 

[0 0 5 0] B4tt*5SW<o!Blo|61iS««rJ:Sfe4«jE 

tt 6 *tsb««r ft E«i" 3 »** fettr « 

[0 0 5 1 ] EB 5 fiHl 4 (Dtt&WmjR&S: l 

K<Z>»j^Sr^i-7n— ^ + — h"Cfc5 0 :L;h,feEi4H3 
8 ft#f® LTfeffiJESB 1 (7)lM»^Ho^tP^ 
r>5o ft, H 8 i^*-r«iattfP«:64SjEa6« 1 o#»35S 

Six, »jj*M^y t LTJiROM (y-Kty^^e 
y) ^ic (»«niss) «y^w^*^) 0 

[0 0 5 2] 1 1 tt^-— 3&Sfe*jE<73» 

-r o HSKimvTttfettjE^ftfetti LT. Wife, 
[0 0 5 3] i©Jrti«iR¥»l 1 ibttt*3tHk» 
50 ic, *»^»***»R^tBfci-4J:5 4ttiia*lc+4 



[0 0 4 3] :©»»Va fc«rfi»**<0*Jp»«S V 

RP' (o) =H I T H (o) 
£ ^ 5 J: b \z , ^*5>tfc S V t o tc*3 

lt5«S»»*^*Vo t<0«O|ft*HltD (o) ft*f 
ALfcft*fi«*t««RP' ftj£iiU t©t*«tt 

i. oonft^s, d (o) (id (o) ^o. ocomm 

[0 0 4 5] £*_h<Z>£ 5 

[0 0 4 6] (2) (DXToyJtDtomZtlitftm 

0-1 9 8 7 9 5^«H£BB*£JxT^*4#S<Dfe*l<0 

[0 0 4 7] H3lC*3V^Ttt«F^*|-fc*(Ofe«jESflft^ 

ofl&Jft^LTi^S. ft> ^coe.^^*IEHff^fet@, IK 

[0 0 4 8] rcD^MkSftSS^S-fr^feffiiE^^^-^ 
ft^syfeWI^SKfettjE'^ ^ - 9 Ett * * y ^{i 

[0 0 4 9] K±tt. feffi^tr^e Lfefe4iiE*ffi^ 
aE«0tff»ft*D^S^ J:9»«(0iBv^fe1ijESrlia 
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[0054] tt*6ttu*a 1 3 -ctt, ^ t^t^itR 

[0055) HI 6 ir»ft»fettf*E»> * y l 

fcE*Sixfc»*A, B, C^5*>3»*AfcB8-*-S$MH 

[0 0 5 6] ft^fettffi^g 1 3 ttA*HttW£li#K: 

fifcU (3) a«r3p|fflLT#»tlfeB«*»C*3*taft* 
fe«*8*»RP«:ff»U **{fi&W^£##Jfete1g« 

-T % fe (7) ^ R G B f fi £ A * pf ft I 3 {r *5 i t 3 A 
[0 0 5 7] feffiiE/^ * 1 5 Jiftacfett 

(R' , G ' , B ' ) = (R, 



{it^<Dffit<ORGBffi\ (R* 
c7)RGBft. (al, a 2, a 3) 



(R, G, B) liA*S 
G ' , B ' ) ttffijEtg 
fi^l-CTuRttjE*. 



(7) »fF& 3264273^- (P3264273) 
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5 LT#] 5 » 6>ft66*|iE»<9 * 

(i8^fy/S 2) 0 
[0 0 5 8] r.^feffijE/"y^— ^fSff 1 4co— 

0>isrBi 7 m 7 -e»fi»iE^<? *-*tm*^v 

1 4^ffia?$nfc*f*A, B, CCQ5*>C0*t*AtcBfl1- 

JE'<? 1 4tcti*t*B^*f*Ctro^ 

Tfc, ±E^^A<tl^I«^rt^E^$tLTV^ 0 ffl 

3trtfcA^*»afi*^»&lB««2-e*)5 4: S 
<g\ (P2, Q2, R2, S2) k/^^o 
[0 0 5 9] fettjEMS#®l 6ttA#H»K*frU 

20 i-Sfe*jE3E»S:tT5 (B8^t^S3) 0 

[0 0 6 0] C^J: 5*fe4SiESr3l3l'f-Sfc60k IT, 
m*L&&M¥>l 0- 1 9 8 7 9 5^«(rSB^$tbfcfe 
*KE*8fe*«r?«ffl"t-awi:*ST*#5. #ffi¥l0-19 
8 7 9 5#^«tW*Snfc6aijE*ft«:*JfflUfc» 

G, B) + h x X (a 1, a2, a 3) 

(7) 

^ (Rc, Gc, Be) <t±ffiOffift(DRGBfa (R, 
G, B) fcoW<olEfi£^4*fe«-t?*>5o 
30 [0 0 6 1 ] dogggfh x Ji, 



hx=[pos (m- I Hu e-hl I ) /m] X six vl 



(8) 



fcv^5at***n5, r.rr% pos (x) x<o 

(Dfcpo s (x) =0, x^OOBf^pos (x) = 

BmfabnW£fr%H$ Vffi (Hue, Sat, Va 
1) Mueltfc5 0 hi, sK v m_bE<£>ffift<£> 
RGBttOTSVl (hi, si, vl) T'fcSo 
[0 0 6 2] R«feWlffl*a 1 3 T'ttttJ^tL^iR^fe^ 40 
fe4ft£©*t*fifcft!K feiiE/^^-^^gl, 5 
-C*3t*iXfcfe*iE^7>-^ (P2, Q2, R2, S2) 
tt-ttU-PHRlfjE*, GlilEiu BffijEft, fFgfet@£) 

[0 0 6 3] £Jl±(DWWttfe*BOW-#B LfcfeffilE^ 
» 1 Col ^TSJPJ fe«jE3$« 1 <^3**fe*«^ 

^ey l 2«r««U feffi*rtt-<Nfc<»*. H»fc#*:il 

[0 0 6 4] H9tt*3BW^JR2^K£RI^J:Sfe»]E 50 



&W<Dm2 coHifcfll ir J: a feMlE^g 2 

ffitS^^y l 2w«:9«cJ£«»«fe«*Ett^-=ey l 7 

SrK*tfc«*KfiH4 ^i-*38W(^* 1 ^HjKM^ J: £ 

[00 6 5] B 1 0 ttBI 9 <Dtt3R3***feffiraElSi^ * 

««^E3**ti***ttf«»i:^e>»^SnT^5o 
[00661 H10 -t?ttttK»*fi**Et»^ * y 
1 7f>eoSFtaA^B8i"SE5*rt*Sr^U-Cv^*s. xt^ 
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B, C*c:oi^Tt>»*A4:lffl«<Drt*3&S|ESE$4xTV^ 

tt, »D««©«»ttNXMXLBt4S. 

.[.0 0 6 7] 01 l f±*»W©JK2^Jiafc«^J:«fe*l 

~mi i sr#BauT*36Wo*2^iat0yic±afeiijE 
mm^&MiEmw 2 ^^a^m^^j^^ * y <d-?* 

[0 0 6 8] ftSftttlllfSl 3tt±3eUfcfe*|jE36« 

s 1 1) o 

[0 0 6 9] fe*tIE^7 * 1 5 

T L mx*#m £ tifc&ft N x M x L b 
jy^S 1 2) „ 

[0 0 7 0] 6*tM«a*« 1 6 ttA^BHfcU:** U 

j££ix3M^£tT9 0 -t-*to*>, fe«iEjaa#a i 6 » 
fiN x m x l m<Dftmm&<o&mjE'<9 * sr««M- 

[0 0 7 1 ] mi 2li*3BW^»3oHJ6«trJ:4fe« 

T „ **IB^3^1feCT{Cj:5fettiESa3^R*fe 
ifflfgl 3 <7>ft fc ;* h^7Af«^tl 8 £5rifc 

9. ra— »fiS;K*J2:ttra--«F-g-S:#UTfc-5o Sfc. 1*1 
5o fe*jE3S«3T*ttA*iSflfe^b»*«l^ 



(8) #fFH 3 2 6 4 2 7 3^- (P3264273) 
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[0 0 7 2] H]l 3tt*J8WOJK3O|0|[«^J:afe*| 

2XVH1 3«r#IBLT*»WOj|S3fl!)ja6«lcJ:a6 
*jESS«3 0»f^fcoi^TttWi-So ft, il3lOTt 

[0 0 7 3] ^f, t^F^7AM#gl8(j;fiI^ 

*»fetfr«Ett^*y 1 7-e»jE**t*»**o!>#5>« 

^Si 9fi (4) SCSrfi]^bT*^fd«*jE^*3»tS¥*Sl 
U Sfefc: (5) *ftJflt*T##**« 

[0 0 7 4] fcjr, iJELytftaffe^MJeafcRP* Srff 
3M"*fc ft*6»ft#»2 lf±Jt*4WH«»*IB 

&mmm^tfzixm&mffii%mRP' * (6) 
1) . 

[0 0 7 5] feijE/<7^-*ft£fgl 5tt«:*fett 

ttsfgi 3^ttffl$*T,fc«*6^*arftfe*jE^9^ — 

^SrfeffiiE^^^— ^fStt^^ey 1 4cof5tirt^^? 3 * 
St«o 6miE'<7 1 5ii, 

x Lmx^m $ nfn^tfN x m x Lm(o&mmm~M u 

^fBtt^^ey 1 4^IE«rtSS:SJc, ttffl^ixfeft 
^y^S 2 2) 0 

[0 0 7 6] fe«jE«L«^S 1 6 ^ 
40 i-^feffljES!«ISrtT5 (HI 3^^5/^S 2 3) 0 

[0077] mi 4\ttmn<Dn4<nnMm\z.&%&M 
AEmw<Dmf&&^~tzfv^?mxfcz> 0 ni4i^^ 

Mfgl 6 dr. A*SiJ»**feW*MB«p<*y 2 2 
k> tUASUfe*iE^9>— : ^Ktt^^ey 2 3 t, A&t] 

ts)t£#a2 4 t^fe«disnT^-6o 

[0 0 7 8] -i^C *7-BfiftAa*«3gtt«*S^ 
50 A*»gBJ-J:oT»e>nTt^5Ci:35S^ntf, *t*fe 



(9) 
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[ 0 0 7 9 J (3 1 5 ttH 1 4 <OAttJ*««»5e*a 2 4 
^T, AB*IW«)E**2 4ttBS*t4GU I SrfflP 

ttKA, B, C, tb*«»i:b-cai»D, E, Ft 

[0 0 8 0] A^SJ^ftWfeitSSBtft^ * y 2 2 fcltt* 
SS«*sffl^5A*»BT?*S*«A, B, C 

[ 0 0 8 1 J AW*«»»je*8k2 4f±3HR**tfcA* 

[0 0 8 2] M*im&MjE'<9*— 2 31: 
[0 0 8 3] Affl*«HSJg^^® 2 4 ^^x-ifi^ J: o T 

/<7^— AW*««ifi3t#S2 4^foaie>nT< 

^^??*^*fS 0 K±o*ft3S^J:o 
T, fe*jE»«4ttAm*«»*s»S"T?#5*&, £9 

[0 0 8 4] (HI 6ii*ISW^5<O||J60!lt-J:^feM 
ffijE*0.3¥&2 5 ^^vy/upjftfEtt/^y 2 6ifei 

[oo8 5] —usi;:, # =? -wik(D h z ¥ffccottm%y* 
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Kl#»61iIE««*«2 5 ^^^■fcEtt**!* 2 
6 t fe*iE/<7 > -*i£ril#a 2 7 t SriiAD ITt^o 
[0 0 8 6] ?16IiE«i¥S2 5 ttfiMjEA9^ft 
1 6 tfflC&WJET/u=f D XJ±%mz-X\>*Z>i><D<D, 

[0 0 8 7] ^m&ffiiE&mmz 2 5 E^^/upHfeia 

[ 0 0 8 8 ] in 1 7 &m 1 6 <0*»fe1«jE#yS*& 2 5 

tffli^^Gu 1 <d— m&Tft-rmxfoZo mi 7iz& 

V^C, #»&«jE«3a^S 2 5»»t^)GU I t*li« 
[0 0 8 9] GU I (Dty^ZfeffisEifi<DWif&hWiE1k<0 

[0 0 9 0] ltfcBOiBifc^jlftTbfcb, GUIOtJ: 
(O r^copi^^j tf^vSrJfLT, ftcof-^^Bifft 

[0 0 9 1 ] fe*!£>><77<-*£j*^&2 7T?t4*t«l«l 
felt^fStt^^ey 1 2 36*?>»**^$>«l««0«r«*» 

-^co i: # ^fe«BE^9 ^ - ^ Sr^tbfeliiEtta^a 2 
5 ^ bixT t fcft*E6JtW6«iE/<5 > —9 <o±X 

wvx&ffijE'^^-fBfe**!) i 4m%^-fz>ftm 
mmztmirZo 

[0 0 9 2] ft*fettttl*« 1 3 «i*t*4)5iB«^& 1 1 
[0 0 9 3] fetilE^^^-^^^l 5liftSfett 



(10) 
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[0094] # 7 -m&(D&7£lttmm^M 

[0 0 9 5] 

ir*5i>T, ttaA^Bft^^b^Sst**^)^*^*:** 
«^*KW»»TT*»»Snsil»iif«*A*iif« 

r*>A#wte<z>iHwat», A;^^wSrt#t£ 

[HI ] ^fttt^fett^^rtBW*^*^****^ 30 
[i2] ^»<Dfe*B»*Rrt6«*«:»«ILfc««*:» 

[0 3] »**<3Dfe*|jE«i»^feiea>«>[kSr^i-HT-fc 
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